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• The head cannot move to the left  of the 
leftmost square
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• specified next...
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Intuitive notion 
of algorithm

Turing machine

http://en.wikipedia.org/wiki/Alonzo_Church
http://en.wikipedia.org/wiki/Church-Turing_thesis
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• finite set of states

• input alphabet: a finite set

• tape alphabet

• start state

• accept state

• reject state
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http://en.wikipedia.org/wiki/Non-deterministic_Turing_machine
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http://en.wikipedia.org/wiki/Deterministic_automaton
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Traverse from s 
to t

A prime 
factorization

Isomorphism

Is it a path from 
s to t?

Are primes whose 
product =N

Does  transform 
G into G’? 
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http://en.wikipedia.org/wiki/Computational_complexity_theory
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  k
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nTIMEP 
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      TM  time-by  decided | ticdeterminisntOLLntTIME 

      TM non time- by  decided | ticdeterminisntOLLntNTIME 
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eTIMEEXP 



• Let be a complexity function
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  nSPACEL log

  nNSPACENL log

      TM  space-by  decided | ticdeterminisntOLLntSPACE 

      TM non space- by  decided | ticdeterminisntOLLntNSPACE 

  k

k
nSPACEPSPACE 



•a deterministic run that halts

must avoid repeating a configuration 

•its running time is bounded from above by the 

number of configurations the machine has

•which, for a machine, is exponential
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http://en.wikipedia.org/wiki/Halting_problem
http://en.wikipedia.org/wiki/Kurt_G%C3%B6del
http://en.wikipedia.org/wiki/David_Hilbert
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  timexc within accept t doesn' ,#1#1#|
e

xMMxxL
ec



http://en.wikipedia.org/wiki/Georg_Cantor


  timexc within accept t doesn' ,#1#1#|
e

xMMxxL
ec


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• Polynomial time

• Nondeterministic Poly time

• Complement of NP

• Exponential time

• Logarithmic space

• Nondet. Log space

• Polynomial Space
33

http://en.wikipedia.org/wiki/P_(complexity)
http://en.wikipedia.org/wiki/NP_(complexity)
http://en.wikipedia.org/wiki/Co-NP-complete
http://en.wikipedia.org/wiki/EXPTIME
http://en.wikipedia.org/wiki/L_(complexity)
http://en.wikipedia.org/wiki/NL_(complexity)
http://en.wikipedia.org/wiki/PSPACE
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